Modulation of PKR activity in cells infected by bovine viral diarrhea virus.
Bovine viral diarrhea virus is an important animal pathogen. The cytopathic and noncytopathic biotypes of the virus are associated with distinct pathologic entities. A striking difference between the two biotypes is viral RNA accumulation in infected cells. Viral dsRNA is thought to activate protein kinase PKR; an important mediator of innate immunity. In this study, we investigated PKR activation and its consequences in BVDV-infected cells. Infection with cp BVDV was found to induce PKR activation, eIF2alpha phosphorylation, translation inhibition and NF-kappaB activation. In contrast, PKR activity and eIF2alpha phosphorylation were not induced during infection with the ncp BVDV. In addition, cells infected with ncp BVDV showed no PKR phosphorylation in response to infection with the unrelated poliovirus whereas uninfected ncp BVDV cells when infected with poliovirus showed high levels of phosphorylated PKR. Cells infected with ncp BVDV failed to respond to synthetic dsRNA (poly I:C) treatment with NF-kappaB activation. However, the NF-kappaB response to bacterial lipopolysaccarides (LPS) was normal in these cells, suggesting a specific suppression of antiviral response signaling in ncp BVDV infected cells. These results indicate that ncp BVDV has evolved specific mechanisms to prevent activation of PKR and its antiviral effectors, most likely to facilitate the establishment and maintenance of persistent infection.